Phosphorylated neurofilament accumulation in neuronal perikarya by cyclosporin A injection in rat brain.
Cyclosporin A, a calcineurin inhibitor, was administered into the rat hippocampus. Seven days after drug administration the effects of phosphatase activity suppression in the brain to changes in neuronal cytoskeletal proteins were studied. Rat brain homogenates injected with cyclosporin A showed 16-38% suppression of Ca/calmodulin-dependent phosphatase activity measured by 32P released from 32P-labeled histone, indicating that cyclosporin A acts as an inhibitor of calcineurin after binding with cyclophilin in the brain. Hematoxylin-eosin staining revealed many basophilic neurons in the pyramidal layer of hippocampus, cerebellum, thalamus and cerebral cortex. Immunohistochemical study with anti-phosphorylated neurofilament 200kDa antibody showed positive staining of neuronal perikarya of these basophilic neurons. The number of immunopositive neurons with anti-phosphorylated neurofilament 200KDa increased with the concentration of cyclosporin A injected into the brain, indicating a dose-dependent effect of the compound. Staining with anti-dephosphorylated neurofilament 200KDa (SMI-32) was decreased in neuronal perikarya of cyclosporin A injected brains compared with that of control brains injected with dimethyl sulfoxide alone, suggesting an increased phosphorylation of neurofilament 200KDa subunit protein. The perikarya of these basophilic neurons were not stained with anti-PHF (paired helical filaments) or anti-tau antibodies. Immunostaining with anti-ubiquitin was not increased in these cells. Immunostaining with anti-calcineurin A and anti-calcineurin B showed positive staining of neurons in hippocampus, cerebellum and caudate nucleus both in experimental and control brains. Calcineurin B immunoreactivity was more intense in pyramidal cells in hippocampus injected with cyclosporin A than in controls. Western blot study with antibody against calcineurin A revealed significantly more degradation products of calcineurin A in cyclosporin A injected brains. The present data suggest that cyclosporin A inhibits calcineurin activity in the brain, which results in increased phosphorylation of perikaryal neurofilaments. Since abnormal phosphorylation is speculated in the pathological process of Alzheimer's disease, the results will help elucidate the participation of phosphatase in the pathology of cytoskeletal proteins in Alzheimer's disease.